The effects of pH and PEG 400-water cosolvents on oxytetracycline-magnesium complex formation and stability.
The effects of pH and PEG 400 on the stoichiometry, conformation, and stability of the magnesium-oxytetracycline (Mg+2-OTC) complex were evaluated. Circular dichroism (CD) and HPLC were used to investigate Mg+2-OTC complex formation and determine the stability of the complexes formed. The stoichiometry of the complex was determined to be a 1:1 molar ratio of Mg+2 to OTC regardless of changes in pH, in the range 7-10, and regardless of the percentage of polyethylene glycol (PEG) 400 in solution. CD showed that the conformation assumed by Mg+2-OTC complex is sensitive to changes in pH, however, little to no effect was found when the PEG 400 concentration was varied. PEG 400 was found to effect the magnitude of complexation as evident by the dependence of CD peak intensity on the cosolvent concentration in solution. The Job's method confirmed that the formation of this complex increased with increasing PEG 400 concentration and was most favored at pH 8. HPLC analyses of OTC solutions at pH 9 revealed the formation of multiple degradation products after storage at 50 degrees C. The incidence and magnitude of OTC degradation products were reduced in the presence of Mg+2 and PEG 400. Despite the HPLC results of maintained OTC stability in magnesium-complexed solutions over time, visual inspection showed these solutions to have darkened, indicating that an oxidative process is responsible for initial degradation of OTC. Therefore, the need for additional measures (i.e., antioxidants) was established to ensure the long-term stability of OTC in solution.